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other kind of steel by simultaneously making Alling's test pieces as described on p. 91.
Bearing this feature in mind, it is surprising that tungsten is so rarely added, in small amounts up to one or two per cent., to ordinary carbon tool steel, as apart from actual virtue conferred on the tools made from it, there is a certain commercial value in steel which with very moderate experience and no great care can be hardened without showing signs of overheating. Every hardener likes to see a fine fracture in a tool which perchance gets broken, and regards the same as a tribute to his skill. The ability of tungsten steel to resist at higher temperatures the formation of large crystalline structures is of the greatest possible use in high-speed steels, which must necessarily be hardened at temperatures sufficiently high to spoil absolutely an ordinary carbon steel tool.
Apart from high-speed steels, tungsten is a useful ingredient in tools which are intended to cut very hard materials, such as chilled rolls. On account of its keen and durable cutting edge, the steel is also used for taking finishing cuts both on hard steels and soft metals, such as copper. It also makes excellent hand punches, but it is too brittle to withstand heavy shocks.
If forged too cold tungsten steels have an unusual tendency to laminate at right angles to the direction of the final blows. This is generally observable only in flat sections, and might be ascribed to piping in the ingot, except that it usually runs through the entire length of the bar. If a bar which is laminated in the centre purely and simply on account of cold working be re-forged into a square, all signs of lamination disappear, and the bar can be hardened without any defective centre being observable.
Tungsten favours the intensive hardening of steel and the depth to which the hardening effect penetrates below the surface. But it is less vigorous in this respect than is commonly supposed, and very much inferior to either chromium or manganese.
If the elements used in the manufacture of alloy steels CHRO-were placed in order of merit, chromium should stand STEELS.tity of tungsten present that the ordinary analyses become unnecessary" !he Foster Instrument Co., Letchworth, Herts.gligible cost several degrees beyond        ! this by the heated objects constantly being added.    In       * this second bath the object cools uniformly to the pre-        I vailing temperature, and on withdrawal is enveloped in a coating of fluid salt, which, after a moment's delay,        ***  V
